Induction of cytochrome P450 1A1 expression by ginsenoside Rg1 and Rb1 in HepG2 cells.
Transcriptional activation of the human CYP1A1 gene (coding for cytochrome P450 1A1) is mediated by the aryl hydrocarbon receptor. In the present study we have examined interaction of the ginsenoside Rg1 and Rb1 with the carcinogen activation pathway mediated by the aryl hydrocarbon receptor in HepG2 cells. RT-PCR was used to determine the CYP1A1 mRNA levels. The results showed that in HepG2 cells CYP1A1 mRNA expression was significantly increased in a concentration- and time- dependent manner by ginsenoside Rg1 and Rb1. Ginsenoside Rg1 and Rb1 activated the DNA-binding capacity of the aryl hydrocarbon receptor for the xenobiotic responsive element of CYP1A1 as measured by the electrophoretic-mobility shift assay (EMSA). Rg1 and Rb1 were able to activate the ability of the aryl hydrocarbon receptor to bind to an oligonucleotide containing the xenobiotic-responsive element (XRE) of the cyp1a1 promoter. These results indicate that Rg1 and Rb1's effects on CYP1A1 induction are mediated by the aryl hydrocarbon receptor. Since CYP1A1 and aryl hydrocarbon receptor play important roles in carcinogenesis, development, differentiation and many other essential physiological functions, these results suggest that the chemopreventive effect of Panax ginseng may be due, in part, to ginsenoside Rg1 and Rb1's ability to compete with aryl hydrocarbons for both the aryl hydrocarbon receptor and CYP1A1. Rg1 and Rb1 may thus be natural ligands and substrates of the aryl hydrocarbon receptor or have relationship with aryl hydrocarbon receptor pathway. These properties might be of help for future studies in P. ginseng and chemoprevention in chemical-induced cancer.